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(54) ACTION CONTROL DEVICE FOR VEHICLE 

(57)Abstract 

PURPOSE: To effectively and efficiently control the action of a vehicle by controlling 
braking force of each wheel to obtain the optimum action control effect in accordance 
with a running condition of the vehicle. 

CONSTITUTION: An oversteering condition of a vehicle is detected (step 30), and 
braking force is applied at least to a wheel on the turning outer side at the time of an 
oversteering condition (step 1 1 0, 1 30). A counter-steering condition is detected (step 
40-70), braking force applied to a wheel is corrected at the time of counter-steering 
condition in accordance with the counter-steering condition. Especially, at the time of 
a large counter-steering condition, the application of braking force is stopped (step 90, 
140), or the maximum braking force is applied to all the wheels. 
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xrrimimm s tifc £ # cc raniHE &m -? v - 

lx bmffiotmxfa t \tm^<o a - 

5**«M-T * #S i . ^ > * x f7W«gi| £ 
ftfc £ t cc iZffi la g 8fr ^ u - * J: & ®mt> <Dtf5- 
£f?± 0 X« bu f B g Si) y U - * #MMc cfc 0 ±tetc ^*C> 

[0 00 1 ] 
[0 00 2] 

m®'$z> : &m.<D— lx. m^mm^3 -1127 
5 6^$gcciBig$nxc^itp< . m&mmtMBRV 

-u- h^{bilg#@*ii3-u~ h^lbilKK-^rf £ 
[0003] 3EP<PS*»«is«a«:j:n«, jwsja&ii 
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[0004] 

£zmrnmm<D®mmm<Dmyim(££^xmtez. 

f^-)>^xm-6i, KlElWWBflttCC«ltt**# 

7>^f rttSWc & S £ * ec «m^tc^IeI?iS; 3 - * 
[0005] u*»-scc±ga&*R«:iat8$Jhrt^Sn#se 

[0006] «e*©*tt»jf»«a«:ftw&± 

*^»6ti*<fc^Stt©»Jtt***iJffll-r*Ci«:<fc«3. 
[0 0 0 7] 

i^](d 3 - -t- ^ > h o^c I*** ^ > ^ ^ "rrvtm 
50 n/ci#cctt*tt«:fHi«F*€:i*^-r^ai6^u-^a 
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MCc oft T testis 3 -^-y > h J: 0 «>*iI£«SfcT 
2>WJ»*E» <t T 5 MttAEftfNft^S & * ^ * *« 

(0^«|S1J®^S (W*«4<D»«S) (tC^^Xmi&Ztl 
[0 00 8] * fc*«lHCC cfctrt*. ±»©±SKt«W* 

[0009] 

tffi»HIIIW»K:»«ft*«r«^-r £ C £ CC <fc 0 mfgcc*t u 

?ft>nsi, ffi@^fflijfiui6cc^^6n^»i«i**5|^i--r 20 

[0010] 0f*.(2H 14(A) iifiS6@*<D*«<D* 
«tt^*.&*l*3-*--*>h (7>^f>^> 

[SI] 

M=F ( (Tr/2) * cos0-Lf *sin 0} 
[001 1 ] ±ft<Dffim 1 ©»«6C cfcfttf, ^0^- 

(C«fc «3i>ft < £ fe!SlHlW»Hfl«ltC*IJtt^*«#^S*l, «F 

W*«Cl6DT*ijE3n4©-C, t--'^f7WI<D?i6 40 

[00 1 2] *fc±gB»l <fc0ji?££l]<, JjVIsZXt- 
^:-y> bMifiOULUr). tttcm 1 4 (B) tCffkZtlX 
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[0013] ±a©W*312<D«JiR(Cct^ltf 4 teU^M 

^-^'^f-Tt^^»g'r^^<0X^^3-' : e-^> 
h ft £ C <t SrHil Looffij^r # £/ctf 

[0014] «F«:±J6<DS»*3l3<o«fiS«: 

3M£ CC «fc S ©tt*tf#jt 5 ft £ tC ttffl *£©fg 

Wffik s ft a *§^{t Jt i/ r - ^ x <r r tm& 
[0015] */c*Si©T>^^rttffi*ffia^"&/c 

[0016] ±»©tt#^4©«J*KJ:*i«:, $fi©7 

^oo^^M(conr^{siSflb3--- : e-y> h<£*3 

[0017] 

^^r«as«:«tt!i-r*^a«*ss©3-u- 
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[0018] &tc*&w<D«k<D-~?<Di?f£ u^msissm 

[0019] £fc:£2PJ5CD{fe<D— -o<Dlff£ O^^tUBM 
[0 02 0] &tc#gz*n<D{&<D— ocDJHF£ lA^HHMft 

^Ci, (2) a««©«Wp*B»*ilEil>S'&*i* 
K:«fttWJ©W»*15»«r*9^:Si±*c<t, X« (3) ± 
SB© ( 1 > RCM2) ©a*#«:J:0Jiffi8tiS. 
[0 0 2 1 ] 

[002 2)11 B**^|CCj:eWb*Jt»*«0*— © 
[002 3)11 KJH>T, $iJtfe^g 1 0 

SI 8RCf2 0fiC»ttStl. httJ**CC^D 

> 3 * ji^ 2 2 * wr atfttiJB© ^ u - *»ee 

2 6atf2 8fcJ8tt34vC(,>*. *fc*B«Mll Ott'J 

CO * ;l/ <h b r «EE^^ 3 2 £ * -Obtf> 3 

4^LTC^ a Kff*«3 2»*^U-*iBUE«l8Pit 
11 8, 2 0. 2 6, 2 8tCffiR3tl. */c-t<Oj^**C 

[o 02 4] s^u-+i*E«iaissai 8. 20. 2 

6.28 B^ti-tnWJfcT sattCcWT^Mft***!!® 
■J-S*^-JU2^U>y3 8FU 3 8FR, 3 8 RL 3 8 RR 
<t, 3 tf- h 2fiBBW»AS©SfflBCO«ia#4 0 FU 
4 0FR. 4 0RL. 4 0 RR<t , «J 1f-'< 3 0 tC&l&£n/c 
SJ3E2i^4 2 iWIE*S3 2 iOfflCCKW^n/cSSISS 
©®a0K<D&affl#4 4 FU 4 4FR, 4 4 RU 4 4 RR&.CF 
^H§gO«ISS;CDPgK#4 6FU 4 6FR, 4 6RL 4 6 
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RRi*WLTC^. *n^ r tlBBH^ 5 4 4FU 4 4 FR, 4 
4RU 4 4RR£BSffl?P4 6FL 4 6 FR, 4 6 RL, 4 6 RR 
t(Om<DMEM^3 2 «««2»S4 8 FL 4 8 FR, 4 8 
RL 4 8RRK<£9»#4 0 FL, 4 0 FR. 4 0 RU 4 0 

RRtcg^£*vrt>£ 0 

[0 02 5 ] WJffl0?4 0 FLK&M 0 fRte<£tl J £ftm&m 

&V3 8 FRtzsmmmLEr?* y >**3 8 fl 

W3 8 FR<h^2g^4 8 FL&t>'4 8 FR<L <DMM&j£L8ft 
-T^l^CD^— CD{i^<b, ^U-+ttEiWIBla»« 1 6 <t 
— iU^U >y3 8 FL&C>'3 8 FRiCDitii^rMftrLE. 
il/^y >^3 8FL&£>*3 8FR<h^^4 8FL 

M4 8 FRt*aaft«r*»-©tt«t <t 

9«CfcoTt»S. |^«tC4 0RL^O'4 ORR^^n^n^ 

»£03<Z>:/ U -+MffiE«iaW« 2 4 <t * -r ^ y > * 3 
8 R\Jm 3 8 rr£ MlSailo* -f - V > y 3 
8 RL&tf 3 8 RR<bJg^zg<ff4 8 RLRtf 4 8 RRiCDSil^: 

4i*^-i^U>y3 8RL&t>*3 8RR<L<DitiI£M&r 
Wao*^-Jl^>y >#3 SRL&tfS 8RR<L8*fcillW4 
8RLS^4 8RRi^»ii8lttr**— ©aSitCWSt) 

[0 0 2 6 ] fW®J#4 0FU 4 0FR, 4 0 RL, 4 0 RR^> 5 
^— <D{£Sfc&&ttft^ft^T^#4 4FU 4 4FR. 
4 4RL 4 4RR^ra^4 6FL 4 6 FR. 4 6 RL, 4 

6RR*sa^©«JS«c«iffli3ns<b. *^^><;>^3 

8 FL, 3 8 FR, 3 8 RL, 3 8 RR«f»J^4 0 FU 4 0 F 
K 4 0RU 4 0RRSCJ f 8tta»«4 8FU 4 8 FR, 4 8R 

u 4 8RR*^orwjEW«3 2 ijKMSttsn. cn 

fB#^»— <DfltaCC*-6tt»«:i*(,irHffl#4 4FU 4 
4 FR, 4 4RL, 4 4 RR*Wr3 tlHBS#4 6 FU 46F 
R, 4 6RU 4 6RR*5gS^StlSi, *^-iU2xy>y 

4 4FU 4 4FR, 4 4RU 4 4 RRRO'^^^4 6 FU 4 
6 FR, 4 6RL, 46RR^^^?n^i. *HT-^y> 
«ii«E»«3 2acf«E««4 2CDH*i<L4>iI|ft3 

[ o o 2 7 ] & < or©itt^a i o *oai#4 o fl, 

4 0FR, 4 0RU 4 ORR^^— (D(ia«:^>^i^6C«^ 
-f-jU^y >i5?3 8 FU 3 8FR, 3 8 RU 3 8RRCC<t9 
M^tC<fc-5>^U- + ^^H 2CD^3A^S0CjfvO/c 
^Jtb^^r^ib, ^J^4 0 FU 4 0 FR. 4 0 RU 4 0 
RR<D(5jn^^^OftaCC^>5 <b ^W:^a*Si<DllK 
^f4 4FU 4 4FR, 4 4 RL, 4 4 RRRO^&l^f 4 6 FU 
4 6FR, 4 6RL, 4 6 RR*»H«l®"rSC itCj: 0. ^ 

u-+^don 2os*ii*aRc/flfeo*eo«i«j*ec 
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rat) o ft < ^(o&tomtht) * vm ut^cfc^Kft-^T 

[0 0 2 8 ] »JffitfP4 OFL, 4 0FR, 4 0 RU 4 0 RR, 
raH^4 4FL, 4 4FR, 4 4 RU 4 4RRROTBH#4 6 
FU 4 6FR, 4 6RL 4 6R«iaCC»3|ffl«:ttHJ"r&jto< 
fgmsQMffllKg 5 0 CC <fc 0 fH9J 3 n * . IM^JMS 
50«v^i'D3>t , J .-^52i fgSblelSS 5 4 £ <fc 9 

(cpu) <k. y-F*>y-**y (rom) i, ^> 

^AT^-feXy^ty (RAM) £ v AW*^-HS«£ 
[0029] 7^03>t'a-^5 2<DAtft£)#- r 

§aa«:ttSii-fe>-y-5 6 jromisv^rfi^ ^iw 
km*<d£4>cckw ^n/titttiiis-fe 5 8 <fc o 

GOgtMIgGy *rS*T»*^ 3-U-r-fe>1f60J:9 
mf*©3-U- hT^Tfl-^. ^t^-fe>-y-6 2 £9 
tWKft0*iRT{t#. *teii-b>-y-6 4FU 6 4 FR. 6 
4 RU B4RRj:9»l£T*S*6<D**tilVFL V FK V 

[0 0 3 0 ] *fc7-f^D3>t*-$5 2OR0M« 
«a©*P < 0 2 CD^JtSU^ p -RC/H 3 Ct^S tltc #5 7 

[0 0 3 1 ] OT2tC^$n/c7D-?t- h£#HS 
$W£@tete^£ftTl>ftlW # ~ vis* v?<D 

[0032] jfxt ^ i 0Kjfti>-aj«i-fe>iJ-5 

6 {c<fc 0 £ ft/ci&itV fs^OfjeiA^^f fc> 

x^^7*2 0tc^i^r«^tii]jigGv im^v^o' 

rT<DffV* T £<D<I^Gy -V^riUti 
ft, cotSttJiigoii^Vv^m^^ft^citCctom 

*©»r^*)jiavv *s»#sft, *tt©i»t8»Kvx 

/Vx (!:L/t^X'j7^i3^i|l2n^ 
/3d #«»$ft*. 
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[0 03 3] Xf^^O^C^^. aMb^ti 

^niEcD^i Lxm&<Dz y v ^isso'x y ■» 

3IS/3d (D^«Ja*/S+b*i8d (Xfc'>t«8S) # 

a»sft*<k*K: % xe>tfmm<Dmtm&mm&8c 
n/ci^cctjxf-^ ^* 1 4 o^jt*. mefliaoswfftoft 

/ci^CC«XT*^^*4 O^ittfo 
[0 03 4] X^7*4 0Kjfcl>T^;U;^rajtgG 

Wbti/ci*tCtt^f9 7*5 0ecSH>T«»S#l tc 
WESft, SSWWtf totifci *«CB^ f ^ ^6 0 tc 
6H>-C$i$&S#- 1 KH3^£ft& 0 X^* ?'7 OCCJH* 

tf*>ti, #^JjSWft)ft/ci ^CCttX^ ? 7*8 Otcfi* 

i^mk^ i tosses ft&. 

[0 0 3 5 ] Xf^*7 0K:^t§fflffl, ip^aafe 
^ > £ xfT^ic* -5 »©«»WfT*>ftfc i * «: 
«Xf7 7'9 Otc^C^r^ft 0CD^fii0a #A#^ 

^zx^rvtmmwmmmec *s*. 

4 0 ^Ji*. S^J«iJ^ft>ft/c: <b £ tC«X f - ? 7' 1 0 
0«c»l»rffljEfi^K3WTSBOft2Ccfi£org»S$ft 

W?tl& tan^a >Tr / (2 Lf ) -Cfo&fr&frCDm 

K= 1/ ( cos^a - (2 Lf /Tr ) sin<9a ) 
[0 03 6 ] Xf^l 1 0CCfiH>TteXt>tK£gSa 
*/3 + b */3d (D^>ftfii^:S^^S3CC^3ft/c^^^ 

ic^f^^'^'ctoi^'j 7 7*$Rs ^?a#$ft, 

Xf^l20 CCftC>T«»jEa©B«X 'J v ^Rsa 
^r s *K<tbr?nm^ft. X^^^l 3 0CCj&H>Ttt 
WiE'&om&X 'J ^ ^RsatcS^^^lUWiHylfflO^J 

swaw^ft*. 

[0037] «ittf vin^iagwwjBJ»©*ttiS<!: 

ft€>o I^TIB^4CC^^r, Vout «j^[g]^f{lijflu^<0 

m^3ir*>o, Kp s^Kdttmita^ ^- f^^^w 

[0 03 8] 

[^3 ] Vwt= ( 1 -Rsa) *Vin 
[g(4] Dr =Kp * (Vout -Vv/t) +Kd * d (V 
out -Vwt) /d t 

[0039] mkxt* 7*130 icte^xtttmtmm 

*£<D&m3+4 0FLX^4 0 FRCC^tU^JMI-^^ai^Sn 
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m®9\-mm&<o*j - > y 3 8 fl*« 3 8 fr^^- 

Iffi^MltOMttEEMAaiS n&„ 

co 040] ccom^^-TitiDr wnommmt 
^jfv^-ji/^'j >#fo<DR.t)-t)mft$ti. 7^-7* -fit 

©{iBKty»*t^sn*C£CCJ:g k tttcrf £*<Y~- 

ju^> y > <d ^ u - * * a >w&& mm 4 2 ^gf a s 

cntc^ ^ 'J > ^©E^^iE? n 20 

[0 04 1 ] X^r^^l 4 0 6C^>r«]SlIWifJHW&^ 

0 * -C{£?& Sn-SCitCfcO ^J»)^ tfiWtt 3 n 

V'2 0KfiH>T^ft<DXV V y^2S 

/3d^I#$n, Xf -^3 0CC*H>TCft6lCg-?# 30 

1 O^&o ^otCO^tJXf'^^O-l 3 0 

frjfpsnSo 

coo4 3] cn«:*fumes* 4 ^f>tmcc^^<b, x 

WMtftTfen, awfe^^v^^^rttfflccft^i*^ 
tt^f^i ootc»^r»iE^»K^iSff$n, xt- 

tcSHj^n*. 

[0 04 4] JSCC«SI*«Xf>««gCC<c»)jlR«ec<J:«5 

o«:Rc»r«E«»l^!ffe*i. xf^7 occurs 

SflMtffffen, X^tr^9 0tC»C*rWffi«»83Wf*> 50 
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<t#«S5te|»±£n£. 

[0045] 14»^~ (DUSfi^CCSM^S^KlW^- 

[0 04 6] COH£t#lfc:£H>TW:, ^7^30(cft 
1 >r x b* > tRJBcc ft t, > if <om%Wi fe titc <b # cc 

Bmmuwm*.&mm<Dwmm&Gv <o»Mf&tux 
*<os&3m±isxm#$ti* ztcMtutm-ffiommmg. 

$icD^^-;UVU>^CDBE^^< U"CiSiJ*Sn£** 
<Dfflnt>KfcCXfflffl2tlZC£tm*Li,>. 

vistmK&zmt.Km>x&&mK£QttV>* * 

ffi«J5 fetl, ^ 7* ? "7* 7 0 (C*H»T5SWSfl#fTfe 

n, xr^-gom^ttw^n, xf^ 

1 4 0^^l^rEH^^;Uf|JKj^n^>C<!:CCcfcO, ^0 

^ifij© 3 — ^ - > > h tfimmsc 1 * a 6 n& c t &vmic 
#6n£ 0 

[0 048] iH5«Sr«IBtt*«:ilW$nfc*»M«:<fc 

^Tfk-rvnmemxibho 

[0 04 9] mbCC^X, 2FL 2 FR. 2 RL, 2 RRti 

^n^naEfiHutt&^asGaifi^r^briJo, cneo 

*^cr>SO»^tt*IJtt«S 1 0 (0^151^3 tc J: 0 - 
;1/^>';>^3 8FU 3 8FR, 3 8RL V 3 8 RRO^Jlt&ffi^ 

«iai3n*ci«:j:r>r«H5i$n*J:^«cftori^. 

^ >f —fois 'J > 3^3 8 FL 3 8FR, 3 8 RL 3 8 RRfDfKJ 

[0050] mm%x&K>mmmxi>&h&i5mm2 fl 
£tf2FRte, @«:«^$nriiftt^7-r y>y*-f- 
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^>*=^>3>5£;*>u rllibW 6 fl&o* 6 fr^(s^ 

^ -fe ;U<-< yjl/ 7 (Dgg^jA^St-c Co DtvOOPVfa 
-*52«:J:9xa? h;l/^;l/^8*B«tS^D ^ h 

ft. CtlCC.J:0^Mte2FLK^2FR<OlEIIl**J*IJISl$ 

ft£„ 

to 05 1 ] 06CcifliCC7n$tirt^*p< , fHIKRIK 

i o i*»-aow-©«fc««:»w hwaaattn—^ io 

C OH*«©««««lfaiSSIE 5 0 <D •? # P 3 
■te>tJ"6 6 <fc0T^H2;l/^^l/7OBf*ii*fiAccp £ 
3>ta-»520R OMtt«Jfi©*BI <07 8 <D 

mm y o -aa* ta 90^77 «:»i&r & * :/*e« 0 
auifetRa* 4 * ^ > * x f-7 ttti-r * 3 *«m u , 20 

[0 0 5 2 ] ^M7^$n/c7U-ft-F?:fi 

r £ * f - ? ^ «H 2 «h >r w $ n/cx f - ? <t 

[0 0 5 3] C<D^£WDXt^:7*8 0 K:£H>T«:fiiE 

Ts #0tCi&E£ft, Xf^'l 0 0«rH>Tt**iiE{£ 
»K3&S±jS<7M»2CC^r>ra»3nSi*{C^D-y h ;u 
^CD^iEiBTs ^o«:^$n€> ft ^/cXf^'U 

IfiEiSTs #0ttlS:5££*i£o 

[0 0 5 4 ] ECC^f-v^QOtcRliritJE^O, fiP^ 

aae**** * > * xfrttit^ei^Wfbti/c 
£#(0**7^^1 6oecRi>TjKi5i^fWJffir«cc*t-r* 
*0»^©{^^7$n, xf-;7*i70ic^^rxD 

? FJUBttoaiEfflTs ^Ks ^iEO-ScD^iL-C 
xe>Kfita */S + *i8d <D»*fffl£flMRKs t^S 

[0 05 5 ] ^CtC08CC7n$n/c^D-^i'- h 

ut ^Hcon^^tc^^ * * ci 9 h iurassaaiosEScc so 
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«WI*»f)il»nB»©W 0 d: 9 ^frS ft 
[005 6 ] mf?^2 1 0CCi?K>TttT*-fe^^ 
SOUz >1f 6 6 tcj: 0 tfcfcH £ titer 2 -fe d^t/ 7 

7*2 2 OCCj^or^^iA^SAccp CCS^#EI9«:^ 

[0 0 5 7] ?^2 3 0{C^^(iXf->7'22 0 
^£H>T?fI#i*ft/cXP-;> b;l^gTo P £ 13 7^3 ft 

fflEtilTs £©»<bbrffljEa©^D9 hJl/BBKTop^ 
St^i*ft, >;/ 7*2 4 OKfrH^TteXP 9 hJUT^T* 1 

[ 0 0 5 8 ] *>< It C<D»=(*0Slte«lCC<fcntf , 
f-;^l 7 om^tXP y h;U^jg<D^iiEfiiTs #x 

^^n. i8©xf';7'2 3 OictrM^r^D^ h;u^ 

^^^>^X7^Tt^^^^<!:ttC^^CDXt->t^ 
[0 05 9] HI 0»FU7 YT^Y*:Wm-tZ>&*>m 

[0 06 0] mi 0tel£^7n£ft-ti>£in< , ©Jltt^ 

gGv ^-rm^iA^^n-r. ji^*fe>^6 8 <to v 

Xd->";>yBEPm ^r^T fl-^^A^ ? n ^> cfc ^ CC/j: 
CD$P<^1 KD$iJ^7D-RO'fEl 2, HI 3<Oif^y 
CD-fe >tt CCcfc 0 tfcffi 5 n/c/>^ ^ - £ KS-3£t£i£<D$D 

< a ^ (omn&T ^ x Mmcomm&r > #x f7i«t 
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[0 06 1 ] ^tC^ 1 1 tC^£ft/c7C3-^f- h 

tt<E> 0 

[0 0 6 2 ] C<D^tkW<DZ7v ?3 1 0 iCte^XteM 
il-fe 5 6 K J: 0 *&fcb S tl/cmilV ^T^Tfi^^OK 
jA^Sfrbft. 2 0(CSH>TttKh 

ijf -f7r ^^il, L^jf^-^^-^iOTTiB© 10 

T*«*36Ki lsl:777 XjH^<h UTTtS<D£fc 6 fc: 
[0063] 

[»5] rc = V*<9* (1+Kh *V 2 ) *L 

[»6] rt = rc X (1+T*s) 

[0064] x^>;7'3 3 0CcSH»TW:3- U- rdM 
At, IP5S«3-U- h rt (D«*HBt*«©*3- 

hrO^tfiliOilM I rt I - I r I tm»2 
*V 7*3 4 0CC6H>Tte3-U- r<I^AT#g 20 

K y 7 r 79 H«»«c*S^S^<04HlMWf*> 
ft* 53e*iJ»ij3&stT*> ti^fc itfc«Xf^*4 3 0 ^il 

O e 

[0 06 5 ] Xf77*3 5 OKfiH^TttH-U- h<i^ 
<l:0±«l»*Ft *Ja»?h, 7f^3 6 0K»l>t 
ft, *^»:/3 7 0«C»C*T»rtttO«ltt*E^Wi «C 30 

s-^^n i 3^^n/cy^^cc>ptt5-r^-7^^cko^ 

[»7] Wi = (Tct-Tc ) /Tct 

[0 06 6 ] Xf77*38 0tcSH>TirFia<B»8CCfi£ 

-3rHtt©a«*ij«i*F.i ( j =fo mm^mmm . 

fi (ttSrtWSWS) , ro <fiBg*HBf*tt> . ri 

ffif&tt) ) *«wns. 

t»8] 

Ffo=Ft * ( 1 -Wi ) * ( 1 -Wr ) 

Ffi=F t *Wi * ( 1 -Wr ) 40 

F ro= F t * (1 - Wi ) *Wr 

Fri = Ft *Wi *Wr 

[0 06 7 ] Xf^^39 0«CSH>T teEfr-fe>if6 8 

>#3 8 i C i = FL FR. RL RR) (D$iJtbEEPi #*t>E 
$ft, Xx^^3 8 0Cc^^riH#^n/c^licD@^tO 

fcx ^ - it D ri**TBE©» 9 CCfifi o T «ff S ft £o 50 



ffiTIB©»9CCSH>T, KprRO^KpcHiWIttJEO^-f- 

[»9] Dri=Kpp* (Pi -Pti) + Kpd*d (Pi 
-Pti) /d t 

[0 0 6 8 ] £tcA?*v73 9 0 «CjH>Ttt*«&E#fll 

» - -f it d ri «c«iK-r s ft * c t k 

J;«3*^-^>y>^3 8 i K*t-T£7*:*-AU-£ 
<k cc <fc o r B«Wtt*«c«BP 3 ft S . 

[0 06 9] XT77'40 OCCSH^tt*^ -?-<DiiO 
> hlBTc ^AT-/>^ U y> h 2ft. Xf^7'440 
(Cifrl,vrtt#9>hfflTc *siE©»SffiTct*«*rc^ 

MZAtv 73 1 0^10, f^iW^btl/cit 

\^\%7,^vzfA 2 o ccm^r eg^<D@^JSfe^F.i 
# o $ft&c iced: o xmm\wmrr znzt 

[0 07 0]*< OT»0©HttWC|fr^Ttt, ^ 
7*3 2 0^3 3 OttCte^Xa-ls- UliAr^lI 
$ti, X?-v73 4 0te£M>T h^ArCcS 
■^lr*W^ K 'J 7 h 7 9 h W«CC*S*>S^cr>49JjSiJ*«tf 
^:^>n, 5 0«cRi»t3-u- MS1At«: 

Jc£DT^*!JStl^Ft Xf7 7'3 6 0W3 

WJ**E»wr **ai#sn. occj^c^rc 
neoie^wic&D-c^cDg^jKi^F.i &<$mzti, 
xf7 7*3 9 otcftc*rstt©*o»** s e«WJ»*Fi 

[ 0 0 7 1 ] mtC F y ^ r 79 h {C»-r^*«lWJ«B©flI 
SStCti^fiCOffJS&^iS^Wi RC«4t6<OW«J*E»Wr 

> h^C|2@UT^->'^Xr'7^ (tCteZ 

c<h«rHlltK:RS±l/Oo*«*«jiS-&r K y 7 h7 9 

[0 07 2 ] M«c*«^fiR«: K»J7h 79 M*J8K* 
t»»^«C« % Xr-;7'34 OttCm^X&jEmWf*} 
ti. ^tXr-;7*3 50-4 1 0#Hff2n£C£fc 

[0 07 3] ^«:0^(3DllMWcc <tn^ f^fi<D^Jib^ 



15 

zmmMX±-rz>ct&xzz> 0 

nz> bo-cute < k *mwmmft<<cxi&<Dm« <omm 
m^mx&zc t tt^ntscc t ^xw*>ftx $>*>5 o 

xu. mm<Dmmi*~'*XTTtmx$>z>fr&fr<Dm 

[0 0 7 7] ^/c±aiCD^-7!?^H(D^^«:^t^r 

Aenr 4><=fcc^ 0 30 
[0078] ^tc^mo^mmcommm^^xu. je^ 

&ft<DS^^^{&& $ ft zmwm^tcm-Jz&^cD* 

>^3 8 i (i = FL FR, RL RR) (D^Jt&H 

<£ 0 fctf&*il#tfcai 3 ft, ^^ii^smcc or «lt<D 

[0079] 

ecctf^s ^ > * xxTtK^KfSDT iffi 50 
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[0 0 8 0 ] */cgt*3B2©»J5K«:J:n«. ^HI«Jmi 

&xg s Scii«e»^u-+#S«:J:0^te«:*^:<D*iJ 
ofi^ r * £ Kfflt 2 i± £ C <h # % „ 

[0081] */c«*3i3oi«ja«:<fcntf. 

<fc €>IW»*0##^ff±3 n&*i-&«:tt«rttc[>ffitt**s 
[0 08 2 ] *fc»#«4©««CC<fc*ltf, Mi<DT> 

r-T 5 ft/c 0 T ^ C i < 
[@ 1 ] **WCc<fc-5*tt*0f9SScD*-O38SSW(DW 

[@2] *-<Die»«tc»^5*»«iffli^-^>*^-r 

[0 3] Xt>tft&Sa*£+ b */Sd 0»*MHiaa 



(10) 



17 



[07] m=ommmt£mizmmim>\'-'?>Z7f;'? 

[19] r^-feJ^y^S^^SAccp iXD-; hJU 

.[010] F'J7 HT^ H*«l*Jr^J:5»fiS$n/c2|s: 

[011] m0(Djl5SWc^^>^«ifiJ^-^>^^ 
[012] Xt>tRSSfia*fl + b*/Sd <Dtfi*tfifi<t£ 
[013] rttt©J«MjE#Wi i«l»©W«*i3»W 

[014] ^fftt***^>dr^^r#a»cc*&«iBcc 
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(B) -c&s. 

3- ttffiUBS 

4- -X>^> 

5 ... f-7>X5 ? V 3 > 

1 0 -IMIfcttK 

1 4-v7^^'J>^ 

1 8. 2 0, 2 6, 2 8-:/U-*iS)EfWffl«fi 
3 4— JU#>^ 



3 8 FL 3 8 FR, 

4 0 FU 4 0 FR, 
4 4 FL 4 4 FR. 
4 6 FU 4 6 FR, 



3 8RL 3 8RR-*-f-;l/^ , ;.> 

4 0RU 4 0 RR-SJIBI^ 
4 4RL, 4 4RR-MEB# 
4 6 RL> 4 6RR-HBtff 



5 o -misssMwat 

5 6-*3l-fe>^ 

5 8-*JD*K-fe>-^ 
60-3-1/- hHz>1f 
8 2-IM6ft'fe>* 

20 6 4 FL^-6 4RR-*teiiH2>1f 

6 8HE*-te>* 
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